Vaccinium shastense J. K. Nelson & L. Lindstrand III (Ericaceae) is described as a new species from interior California. This new species is most similar to V. parvifolium Smith but differs by its ciliate, inrolled leaf margins, much wider hypanthium scar, dark blue, glaucous, quickly deciduous fruits, greater seed count, and pitted seed surface sculpturing. Moreover, V. shastense and V. parvifolium are allopatric, occur in distinct habitats, and have distinct genetic characters. Two subspecies of Vaccinium shastense are described: Vaccinium shastense subsp. shastense, endemic to the southeastern Klamath Mountains in Shasta County, California, and Vaccinium shastense subsp. nevadense J. K. Nelson & L. Lindstrand III from the western slope of the Sierra Nevada, California. The new subspecies differ from one another in flower color, length of persistent calyx ring, growth habit, geographic range and habitat, and distinct genetic characters. Vaccinium shastense subsp. shastense and Vaccinium shastense subsp. nevadense are compared to morphologically similar taxa in California by inclusion of an updated species key.
An unusual Vaccinium was found in 1991 by the first author at Golinsky Mine, on the west side of Shasta Lake in western Shasta County, California, growing on acid mine drainage seeping from bedrock crevices. This Vaccinium most closely fit the description of V. parvifolium Smith with the exception of its obviously different, dark blue, glaucous fruits, and an anomalous habitat with high summer temperatures and very low humidity. Similar plants were found in 2003 and 2004 at several other locations in the southeastern Klamath Mountains around Shasta Lake, Shasta County, California. The unusual fruit color, combined with the facts that these Shasta County populations are disjunct from the nearest putative V. parvifolium populations by at least 64 km and that they occur in a much more xeric region and habitat, led us to suspect them to be an undescribed taxon. While investigating the relationship between the Shasta County plants and V. parvifolium from coastal California and the Pacific Northwest, we learned of other V. parvifolium collections from the Sierra Nevada with dark fruits, even farther disjunct from coastal V. parvifolium. We expanded our research to include Sierra Nevada V. parvifolium populations, with the goal of determining the relationships among V. parvifolium and the putative new taxa in Shasta County and the Sierra Nevada. Our data show morphological, ecological, and genetic distinctions warranting description of two new Vaccinium taxa.
TAXONOMIC TREATMENT
Vaccinium shastense J. K. Nelson & L. Lindstrand III, sp. nov. (Fig. 1) ''Shasta Huckleberry''. ---TYPE: USA, California, Shasta Co., Golinsky Mine, 40u469110N, 122u269320W; T34N R5W S33 NEJ, ca. 609 m (2,000 ft), 29 August 2012, L. Lindstrand III s.n. (holotype: CAS; isotypes: CHSC, DAV, GH, HSC, JEPS, MO, NY, OSC, RSA, STNF, US). Shrub 0.5-1.7 m, crown-forming or rhizomatous; branches alternate, twigs green and strongly angled, glabrous. Plants erect to decumbent, growing as individual shrubs to rhizomatous thickets or ground covers. Bark of older branches brown to gray, striated. Leaves deciduous, alternate, thin, green and glabrous above, pale below with scattered short hairs, 1.2-4.6 cm long, 0.7-2.7 cm wide, ovate to obovate, base rounded to tapered, tip acute to obtuse, often with mucro; petiole 1 mm; margin entire to occasionally finely serrulate, ciliate with short, forward-pointing, gland-tipped bristles 0.2-0.6 mm long, margin often rolled under and therefore obscuring the ciliate margins. Flowers borne individually in lower axils of new shoots; pedicels recurved, ca. 1 cm long; flowers broadly urceolate, about as wide as long, with narrow mouth and five short spreading corolla lobes, anthers awned, with tubes longer than the awns. Flowers bright pink to greenish, occasionally whitish, flowering mainly December through June, with occasional flowering after summer rain events, calyx undulate, persisting in fruit as a ring 0.2-1.0 mm long on the distal end of the berry on dry specimens; fruit dark blue, glaucous, 6-8 mm in diameter, with wide persistent calyx ring and hypanthium scar . 3/4 the width of the mature berry; berries quickly deciduous with pedicels still attached. Seeds 1.1-1.2 mm long, 54-108 per fruit, surface pitted.
In addition to different phenotypic and ecological characteristics, V. shastense is also genetically distinct from V. parvifolium. Recent analysis of microsatellite loci identified high levels of genetic differentiation between V. shastense and V. parvifolium populations from the coastal regions of northern California, Oregon, and Washington (DeWoody et al. 2012) .
Two disjunct Vaccinium shastense population groups occur; one in the southeastern Klamath Mountains, California, and one on the western slope of the Sierra Nevada, California. We describe these distinct groups as two subspecies.
Vaccinium shastense subsp. shastense Shrub 0.5-1.7 m. Flowers bright pink to pale pink or greenish, occasionally whitish, flowering December through May. Calyx undulate, persisting in fruit as a ring 0.2-0.5 mm long on the distal end of the berry on dry specimens.
Paratypes province (Miles and Goudy 1997) (Fig. 4) .
Vaccinium shastense subsp. shastense occurs at elevations between 326-1219 m. All known populations occur in western Shasta County and are located within a region historically known as the Copper Belt of Shasta County, which is divided into two districts; the West and East Shasta Copper-Zinc Districts. The copper deposits are found in acidic lava flows and pyroclastic rocks known from the Devonian Balakala Rhyolite and Triassic Bully Hill Rhyolite geologic units (California Division of Mines and Geology 1974) that occur in this area. Most soils in these areas are acidic residual soils derived from weathering of the parent materials. Additionally, the exposure of sulphide minerals found in these deposits to oxygen and water creates a mild form of sulphuric acid, which circulates through rock and cliff formations, old mine workings, and the surrounding lands, creating acidic water conditions in several local streams and other wetlands. The V. shastense subsp. shastense populations nearly exclusively occur in areas characterized by these acidic soil and water conditions. At many locations the species grows immediately downstream of historic mine adits and overburden in acidic soil and water. The species also regularly occurs along streams characterized by acid mine discharge water chemistry. Other populations occur as understory shrubs in conifer forests, and in crevices and springs/seeps among rock outcrop or cliff features characterized by seasonal or perennial acid water chemistry.
The V. shastense subsp. shastense populations are associated with riparian areas, springs/seeps, and other mesic environments in conifer forest, hardwood-conifer forest, and chaparral habitats. Vaccinium shastense subsp. nevadense occurs on the western slope of the Sierra Nevada from southeastern Butte County to eastern Madera County, California. The species most commonly occurs in dense rhizomatous colonies (Fig. 5) and occasionally as individual shrubs up to 1.5 m in height. Individuals in most populations have an overall more decumbent habit when compared to those of V. shastense subsp. shastense. Flowering extends from March to June. Vaccinium shastense subsp. nevadense also differs from subsp. shastense in its greenish to pale pink flowers (Fig. 6 ) and a longer persistent calyx ring on the fruit (0.5-1.0 mm long on dry specimens).
Besides several slightly different phenotypic characteristics, distinct ecological characteristics and geographic range (see Distribution and Habitat below), Vaccinium shastense subsp. nevadense is also genetically distinct from Vaccinium shastense subsp. shastense. Analysis of microsatellite loci showed significant genetic differentiation between the Shasta County and southern Sierra Nevada populations (DeWoody et al. 2012) . Subsequent analysis of the same microsatellite loci also showed significant genetic differentiation between the Shasta County and northern Sierra Nevada populations, and found no evidence of a genetic cline between the Shasta Lake and the Sierra Nevada populations (National Forest Genetic Laboratory 2014). The species is absent from the Southern Cascades ecological region, which separates the Shasta County and Sierra Nevada populations.
DISTRIBUTION AND HABITAT
Vaccinium shastense subsp. nevadense occurs along the western slope of the Sierra Nevada geomorphic province (Miles and Goudy 1997) from the vicinity of Bald Rock, Butte County, California, south to Fresno Grove Big Trees, Madera County, California (Fig. 7) . The northsouth extent of its range is approximately 360 km and includes ten Sierra Nevada counties. The species occurs on various sedimentary, igneous, and metamorphic substrates including Mesozoic granitic rocks, Paleozoic marine rocks, Tertiary volcanic flow andesite rocks, and undivided preCenozoic metavolcanic rocks (Jennings et al. 1977) . Known populations occur at elevations between approximately 609-2011 m. The species is found in locations characterized by 89 to 200 cm of annual precipitation, which occurs as rainfall and snow, and many populations occur in areas subject to persistent snow.
Vaccinium shastense subsp. nevadense occurs as an understory shrub in low-to mid-elevation mixed conifer forests, and is occasionally found in disturbed locations such as road cuts and former mine sites. Habitats at known populations include mesic and shady draws, springs/seeps, meadow edges, riparian areas, and rock outcroppings. Species composition in these mixed conifer forest habitats varies by location and includes Abies concolor (Gordon & Glend.) Hildebr., Arbutus menziesii Pursh, Arctostaphylos manzanita Parry subsp. 
IDENTIFICATION AND TAXONOMIC RELATIONSHIPS
Vaccinium shastense strongly resembles V. parvifolium superficially in its deciduous habit, green angled twigs, and number and placement of flowers. The most obvious difference between V. parvifolium and V. shastense is in fruit color and hypanthium scar dimensions; V. parvifolium has red translucent berries without surface waxy bloom (hence the common name red huckleberry) with a narrow hypanthium scar (Fig. 8) V. shastense has dark blue to purple, glaucous fruits with a wide hypanthium scar (Fig. 9) . Berries of both subspecies of V. shastense drop quickly after ripening, with pedicels still attached (Fig. 10) , unlike those of Vaccinium parvifolium, which tend to persist on the shrub for at least two months (Vander Kloet 1988) . Vaccinium shastense also has a pitted seed surface (Fig. 11) compared to the lengthwise striations found on V. parvifolium seeds (Fig. 12) . Differentiating between the species in fruit is not challenging. Fortunately, there is also a consistent vegetative feature distinguishing the two species; namely, the leaf margin character. Vaccinium parvifolium leaves typically lack marginal cilia, whereas V. shastense leaves consistently have distinctive, forwardpointing multicellular marginal cilia (Figs. 1B, C, D; 13, 14) . When present on V. parvifolium, the marginal cilia are confined to the lower third of the leaf margin and are 0.1-0.14 mm in length, whereas V. shastense leaves have marginal cilia that are 0.2-0.6 mm long (P. Fritsch, personal communication). Vaccinium parvifolium occasionally has strongly serrate leave margins, with teeth that may or may not be bristle-tipped. This strongly serrate leaf form has not been seen in either subspecies of V. shastense. Unlike V. parvifolium, which often grows on stumps and logs (Hitchcock and Cronquist 1973) , V. shastense is confined to soil or occasionally rock crevices.
The third California species with strongly angled, green twigs is V. scoparium Leiberg ex Coville, a diminutive plant with serrate leaves (V. shastense leaves are entire), tiny flowers (,4 mm long, compared to 1 cm for V. shastense) and smaller red berries (3-6 mm diameter, compared to 6-8 mm blue berries for V. shastense). The anthers of V. shastense are awned (Fig. 15) , as are those of V. parvifolium and V. scoparium.
Vaccinium parvifolium and V. shastense do not appear to be sympatric, as V. parvifolium is restricted to the coastally influenced regions of California and the more mesic parts of the western and high Klamath Mountains of Siskiyou County, extending northward, west of the Cascade Crest, through Oregon and Washington to British Columbia and Alaska. Vaccinium shastense is a species of inland California, from the southeastern Klamath Mountains and Sierra Nevada; these are areas with hot summers and absent coastal climate influences. Vaccinium shastense is endemic to California and plants with the overall habit of this and V. parvifolium can safely be determined by geographic location alone. The combination of vegetative and fruiting characteristics and distinct geographic ranges make identification of V. parvifolium, V. shastense subsp. shastense, and V. shastense subsp. nevadense straightforward.
In California, V. scoparium is restricted to the Klamath and Cascade Mountains of Del Norte, Humboldt, Siskiyou and Trinity Counties, where it grows in montane conifer forests. The species has been not been collected from Shasta County or the Sierra Nevada. Vaccinium scoparium and V. shastense are not sympatric.
Vaccinium shastense subsp. shastense differs from V. shastense subsp. nevadense in more subtle characters of growth habit, flower color, and length of persistent calyx ring on the fruit (see key below). The two subspecies of V. shastense are also genetically distinct, and disjunct, with the southern Cascade Range of California lying between the southeastern Klamath Mountains distribution of V. shastense subsp. shastense and the Sierra Nevada distribution of V. shastense subsp. nevadense (Fig. 16) . Thus, the subspecies identification can also be determined by geographic location, absent other characters.
HISTORY OF VACCINIUM SHASTENSE COLLECTIONS
Vaccinium shastense subsp. shastense was first collected on April 30, 1900 near the Afterthought Mine (present day Ingot location, northeast of Redding) by Milo Baker, who wrote in his field book: ''A small bush with the appearance of a huckleberry, yet from my recollections of the bush, this is different. This however is only an impression.'' (Book C, Milo S. Baker papers).
A second collection was made by James McMurphy on June 10, 1914 from ''hill above mine, Kennet.'' Kennett was a town and the location of a copper smelter that processed ore from the many mines around what is now Shasta Lake; Kennett itself lies under the lake's waters now, not far from Shasta Dam. These collections represent the only two made before the first author discovered the plant growing at Golinsky Mine, on the west side of Shasta Lake, on June 7, 1991.
Vaccinium shastense subsp. nevadense is a different story, having been collected repeatedly up and down the Sierra Nevada for over a hundred and twenty years. J. W. Congdon collected the first specimens in 1893 from Mariposa County, and that same year by A. M. Carpenter from Nevada County. Specimens were collected over the years by many famous twentieth-century California botanists: John Thomas Howell, Enid Michael, Lewis S. Rose, G. Thomas Robbins, W. L. Jepson, and L. R. Heckard. Plants from the northern Sierra Nevada counties of Butte (1966) , Plumas (1975), and Yuba (1994) , were documented later than those of the central Sierra Nevada. Gehrung (2001) made note of these plants in her thesis on section Myrtillus in northern California, where she described plants from Plumas National Forest as anomalous V. parvifolium that were rhizomatous, with blue berries, and ''pedicels that come off with the berries when picked'' (pg. 60).
The ''blue-berried red huckleberry'' would have remained an unexplored curiosity but for a 2003 proposal by the U. S. Bureau of Reclamation to enlarge Shasta Lake by raising Shasta Dam, leading to intensive field surveys, discovery of additional Vaccinium populations west of Shasta Lake, and funds to investigate the genetic relationship of these plants to red-fruited typical V. parvifolium. Alison Colwell of Yosemite National Park made several collections of blueberried, decumbent plants from Tuolumne County, and brought them to our attention in 2009; at that point we broadened our study of anomalous blue berried V. parvifolium beyond Shasta County to encompass the Sierra Nevada plants.
RARITY AND CONSERVATION STATUS
Vaccinium shastense subsp. shastense is endemic to the southeastern Klamath Mountains in the general vicinity of Shasta Lake, Shasta County, California. The species is known from more than 20 occurrences at 14 general locations (Fig. 4) Many of the V. shastense subsp. shastense localities are disturbed habitats, including roadside ditches and road-cuts, overburden from mine adits, drainages and eroded slopes, riparian zones in streams characterized by acid mine discharge water chemistry, and forested slopes in areas formerly denuded of vegetation due to copper smelting during the early 1900s. Undisturbed localities include rock outcrop and cliff formations, and forested slopes and drainages. The species is adapted to survive fire, as basal sprouting and rhizomatous spreading have been observed by the second author in individuals and populations subjected to wildfire. Vaccinium shastense subsp. shastense could be useful for mine reclamation on moist, acidic sites within its narrow geographic range.
Vaccinium shastense subsp. shastense is rare in terms of its number of known populations and narrow geographic distribution; however, based on the distribution, size, and remoteness of most populations, their resilience to a variety of disturbances, and the type and level of known or potential threats, the species is not presently endangered or threatened. The species is, however, narrowly endemic and uncommon such that its status should be monitored. We recommend that V. shastense subsp. (CNPS 2001 (CNPS , 2014 .
Vaccinium shastense subsp. nevadense occurs along the western slope of the Sierra Nevada. The species north-south range extends approximately 360 km across ten counties. Although somewhat uncommon and irregularly distributed, the species is known from over 100 occurrences and appears fairly widespread across its range (Fig. 7) 
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